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Primary liver cancer (PLC) is common in many areas of
the developing world, but uncommon in most of the devel-
oped world. Some evidence suggests, however, that the
global pattern of PLC may be changing. To clarify this issue,
we examined incidence rates for PLC over the |5-year time
period, 1978-92, in selected cancer registries around the
world. With some exceptions, developed countries have ex-
perienced PLC increases in incidence whereas developing
countries have experienced declines. Although the reasons
for the trends are not entirely clear, the increased seropreva-
lence of HCV in the developed world and the elimination of
HBV-cofactors in the developing world are likely to have
contributed to the patterns. Further progress against PLC
may be seen in the developing world once the HBV-vacci-
nated segment of the population reaches adulthood.
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Primayy liver cance (PLC) is the fifth mod comma cance in
the world! ard the fourth mos comman cau® of cance mortality 2
PLC is composd of severa subtypes including hepatocellular
carcinoma cholangiocarcinomahepatoblastomaand angiosar-
coma In mog countries hepatocellulacarcinona comprise 85—
90% of PLC and so the terms are often usel interchangeably.

PLC rates hawe an extremey wide geograplt variation such
tha 80% of the case arise in developiry countries particularly
those of southeasAsia and sub-Sahama Africa. Even within a
confinal geograpti area certan ethnic groups hawe highea PLC
rates than others In thes high-rat populations chront infection
with hepatits B virus (HBV), ard contaminatio of foodstuffs with
aflatoxin B1 (AFB1) are recognize majar risk factors In contrast,
neithe HBV nor AFBL1 is considerd to be a majo facta in
low-rate area of the developé world. Alcohd ingestion and,
increasingly hepatits Cvirus (HCV) infection are more likely to
be relatal to PLC in thee areas Report of incidene rates
declining in sone high-rik population8 while increasiig in some
low-risk population$-¢ sugges that the globd patterrs of liver
cance may be changing To determire whethe the reported
changs are isolatel phenomen or whethe new globd patterrs of
liver cance are emerging we examinel inciden@ trends over the
15-yea period 1978-92.

MATERIAL AND METHODS
Incidene@ data

To examirethe currert globd patten of PLC incidencegender-
specift ratesin 53 registries were abstractd for 67 populatiors by
Parkin et al.” An effort was mace to include registries from each
continert and registries tha reportel data for more than 1 ethnic
group but no more than 1 registy from ary single county was
included To examirethe trends over time, gende and age-specific
ard -standardizé incidene rates in 23 populatiors from 21 reg-
istries were retrieved by Parkin et al. and Muir et al.”° The
abstractd rates covea 3 5-yea intervals 1978—82, 1983-87 and
1983-92 and are age-adjuste to the world standad population.
Use of a fourth time period (1973—77 was considerd but rejected
dueto its use of the Internation& Classificatio of Diseaseseighth
revision (ICD-8)10 rathe than Internation& Classification of Dis-
eases ninth revision (ICD-9).21 The coding for primaly liver
cance isnot comparalg betwee the eighth and ninth revisiors of
the ICD, so tha compariso of rates can be misleading Both

hepatocellula carcinona and cholangiocarcinom are included
unde the majar ICD code for primaly liver cancey 155 so it was
impossibk to examire the trends for the diagnose separately.

The criteria usel to seleg registries for inclusion were several.
As it was desirabé that ead county only be representa by 1
registry, the numbe of yeaisincluded in Cance Inciden@in Five
Continens and the comparabiliy of rates from a specift registry
with the othe registries of tha country, were key considerations.
Most countries included in the analyss hawe 5 years of reported
dat in eat time period If more than 1 registy met the basic
criteria, the registy with the highes percentag rate of histologic
verification or an upwau trend of histologr verification over time
was selectedNo longitudind incidene daia were availabk from
sub-Sahama African populations.

PLC incidene rates for blacks and whites in the United States
were calculatel using the SEERSta statistich package? The
SEER progran is apopulation-baseé cance registy systen cov-
ering 14% of the U.S. population Long-tem data were available
from 9 registries tha included approximatel 10% of the U.S.
population The SEERStaprogran was usel to adjug the ethnic-
specift rates in all time periods to the world standad population.

Data analysis

Percentag changs in incidene rates betwea 1978-82 and
1983-92 were calculatel to shav the relative differene in these 2
time periods in ead country In addition age-specifi incidence
ratios were computel for ead country by dividing the age-specific
rates in 1983-92 by thos in 1978-82 to asses the changs in
ratesin various age groups Figures displayirg the incidene trends
were prepare using a semi-lay scak to facilitate the comparison
of tempora trends as well as magnitude the scak useal was such
that 1 slope of 10° indicates chang of 1% pe year!3

RESULTS

The age-adjuste incidene rates in males and females for the
mog recer time periad (1983-92) groupel by continent are
shown in Figure 1. As anticipated the higheg rates were evident
in southeasAsian ard sub-SahamaAfrican populationsAlthough
the highes reportel rates in the world were in Khon Kaen Thai-
land (male = 97.4 femak = 39.0) the® rates mainly refled the
exceptionaly high inciden@ of cholangiocarcinonig due to in-
festation with the liver fluke Ophisthorch$ viverrini, which is
estimatel to affed 70% of the population of northeas Thailand?!5
Groupeal by continent the loweg globd rates were evidert in
South ard Centrd Americaard OceaniaRates in South American
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China (Qidong)

Japan (Osaka)

Japan (Hiroshima)

Hong Kong

Japan (Nagasaki)

China (Shanghai)

Korea (Kangwha)
Philippines (Manila}
China (Tianjin)
Singapore (Chinese)
Vietnam (Hanoi)
Thailand {(Chiang Mai)
Singapore (Malay)
Kuwait (Kuwaitis)
Singapere (Indian)

India (Bombay)
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Israel (Non-Jews)

Africa

Mali (Bamako)
Zimbabwe (Harare-African)
Zimbabwe (Harare-European)
Uganda (Kyadondo)
Algeria (Setif)

Oceania

New Zealand (Maori}
U.S. (Hawaii - Chinese)
U.S. (Hawaii - Filipino)
U.8. (Hawaii - Japanese)
U.S. (Hawaii - White)
New Zealand (Non-Maori)
Australia (NSW)
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3.81
4.1
2.88
3.60
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2.55
3.81
4.14
207
297
2.09
225
2.05
2.00
1.86
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Europe f
Italy (Trieste)
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France (Calvados)
France (Bas-Rhin)
Italy (Varese)
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U.S. (L.A. - Filipino)
U.S. (SEER - Black)
U.S.(L.A. - Japanese)
U.S. (San Fran - Japanese)
U.S. (New Mexico - Hispanic)
Canada
U.S. (SEER - White}
U.S. (New Mexico - White)
South and Central America
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Peru (Trujillo)
Costa Rica
Brazil (Goiania)
U.S. (Puerto Rico)
Peru (Lima)
Ecuador (Quito)
Colombia (Cali)
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Ficure 1-(a) Age-adjusted primary liver cancer incidence rates
1988-92: Asia, Africa and Oceaniab)(Age-adjusted primary liver

! M/F ratio
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354
8.87
6.24
3.94
7.00
261
1.58
222
1.72
1,78
1.85
1.89
2.33
267

4.35
3.42
3.66
2,62
4.82
27
3.25
1.76
2.71
2.05
2.58
2.50
2.09

237
1.22
1.78
1.55
2.50
1.00
1.04
1.13

men ranged from 2.6 in Cali, Colombia to 8.3 in Port Alegre,
Brazil, whereas rates in South American women ranged from 1.6
in Puerto Rico to 5.9 in Trujillo, Peru. Male rates in Oceania
ranged from 2.4 in New South Wales, Australia to 12.8 among the
Maori population of New Zealand, whereas female rates ranged
from 0.6 in New South Wales to 3.6 among the Maori. Rates in
North America and Europe were intermediate to the highest rates
reported in Asia and Africa, and the lowest rates in South and
Central America, and Oceania. Rates in North American men
ranged from 2.3 among the white population of New Mexico to
23.9 among the Korean population of Los Angeles, whereas rates
in North American women ranged from 1.1 among the white
population of New Mexico to 6.0 among the Chinese population of
San Francisco. Rates in European men ranged from 1.6 in the
Netherlands to 18.2 in Trieste, Italy, whereas rates in European
women ranged from 0.6 in the Netherlands to 5.0 in the Venetian
Region of Italy.

In the great majority of registries, male rates were higher than
female rates (Fig. 1). Contrary to previous repéftepwever, the
male preponderance tended to be greater in the low-rate countries
rather than in the high-rate countries. The highest male:female
ratios were seen in the central European registries of Calvados,
France (8.8:1), Bas-Rhin, France (6.2:1) and Geneva, Switzerland
(7:1). Only in 3 South American registries (Cali, Colombia; Quito,
Ecuador; and Lima, Peru) were the ratios at or near 1.

As striking as the international variation are the differences
among certain ethnic populations within a single country and
among the same ethnic population living in different countries.
The variability in ethnic-specific rates within a single country is
illustrated by the range of incidence rates in Los Angeles, San
Francisco, New Zealand and Singap@ke shown in Table I, rates
in a single registry can vary as much as 8-fold (WhiteKorean
male rates in Los Angeles).

The variability in rates of a single ethnic group living in differ-
ent countries is illustrated by the experience of Chinese and
Japanese populations (Figs. 2, 3). Among the Chinese populations,
although the rates were higher in China than in the U.S., they were
generally 1.5-2 times as high. In contrast, among Japanese popu-
lations, the rates in Japan were 5—6 times higher than in U.S. These
differences may be due to different temporal periods of immigra-

TABLE | —PRIMARY LIVER CANCER INCIDENCE RATES BY ETHNICITY
WITHIN SELECTED REGISTRIES 1988-92

Male Female
-
Los Angeles
White 2.9 1.00 1.7 1.00
Black 51 1.76 2.2 2.00
Japanese 5.8 2.00 3.3 3.00
Hispanic 6.5 2.24 2.2 2.00
Filipino 9.5 3.28 35 3.18
Chinese 16.1 5.55 4.4 4.00
Korean 23.9 8.24 55 5.00
San Francisco
White 3.¢ 1.00 1.2 1.00
Japanese 5.7 1.90 2.1 1.75
Hispanic 6.7 2.23 2.5 2.08
Black 8.1 2.70 2.1 1.75
Filipino 11.0 3.67 4.2 3.50
Chinese 20.5 6.83 6.0 5.00
New Zealand
Non-Maori 2.¢ 1.00 1.3 1.00
Maori 12.8 4.41 3.6 2.77
Singapore
Indian 6.3 1.00 2.8 1.00
Malay 11.6 1.84 3.9 1.39
Chinese 221 3.51 5.8 2.07

cancer incidence rates 1988-92: Europe, North America, South and|| rates are age-adjusted to the world standard population and are
calculated per 100,000 person-yeafBase rate for comparison in

Central America.

each group.
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- tion to this pattern is seen in Japan, particularly among males,
Hawail ‘ [EZZTS'“i where the rates plateau at a high level at approximately age 60.
- Incidence rate ratios (ratio of incidence in 1988-92 to incidence
in 1978-82) were calculated to determine whether the temporal
| changes in risk affected all age groups equally (data not shown). In
‘ those countries where the male rates increased steadily over the
‘ i 15-year period (Japan, France, Italy, U.S., Canada, Australia and
U.K.), the trend affected the great majority of age groups between
‘ the ages of 40 and 85years. In Japan, France, Italy, Canada and

8an Fran

Nagaoahi [ o v 63 ‘ the U.K., however, males between the ages of 55 and 74 experi-
| \ \ ‘ enced larger increases than males in the younger or older age

Hiroshima e T 4 groups. In the U.S. (white, black, Puerto Rican) and Australia,
\ \ \ \ \ W males in the youngest age group (40—44) had similar or greater
Ossta T increases in rates than males in the older age groups. The female

LT Lo o4 rateratios tended to mirror the male rate ratios, except that females
in Australia, Puerto Rico and in the U.S. white population did not

Ficure 2 — Primary liver cancer incidence among Japanese popuf¥Perience increases in the youngest age group (40—44). United
tions 1988—-92. States black females, however, like U.S. black males, had a dis-
proportionate increase in the youngest age group. Among the
populations whose rates steadily declined over the 15-year time
interval (Shanghai, Singapore Chinese and Sweden), the decreases
were experienced by all but the very oldest age group.

Hawaii

WFemale
CiMale

LA o 6.

San Fran

DISCUSSION

The incidence trends of PLC during the period 1978-92 indicate
that the global patterns of liver cancer are undergoing substantial
change. Although some of the highest risk populations in the world
have seen declines in PLC rates, some of the lowest risk popula-
tions have experienced steady increases. The male:female inci-
dence ratio is also changing and has become more pronounced in
some low-risk populations, where rates have risen more rapidly in
{ | males than females.

= — The underlying explanations for the apparent changes in liver
cancer rates are not entirely known. Possible explanations for the
trends include: ij changes in screening, diagnosis or coding of
#Hepatocellular carcinoma (HCC)ii) changes in the screening
diagnosis or coding of cholangiocarcinoma (CG@j); changes in

the treatment and prognosis of cirrhosis; ai ¢hanges in the
tion to the U.S. or to differences in risk factors. Hepatitis B viruprevalence of the major risk factors for PLC.

infection is a significant risk factor among Chinese populations To a limited extent, the trends may be related to improvements
around the world. Among Japanese populations, however, HCVjiisthe screening, diagnosis or coding of HCC. Large-scale popu-
the dominant risk factor in Japan whereas HBV plays a mofgtion screening for HCC, however, is not generally practiced in
significant role in the U.S? low-risk countries and the principal means of diagnosis, serum

The changes in PLC incidence rates in 22 populations during tapha-fetoprotein level and ultrasonography, have been in place
intervals 1978—-82, 1983—-87 and 1988-92 are shown in Figureddiring most of the 15-year time interval. In addition, HCC was
Among males, the incidence of PLC has increased in populatiocsded by the 9th revision of the International Classification of
in Oceania, Central Europe and North America. The largest péiseases throughout the entire interval. Changes in HCC treatment
centage increases were in New South Wales, Australia, Bas-Rtiould have affected mortality rates, but great improvements in
France, Varese, Italy and Alberta, Canada, with overall increasggvival have not been achieved during the period of interest and
of 108%, 90%, 83% and 70%, respectively. In comparison, tlveould not have affected the incidence rates.

most striking decreases were seen in Asia, particularly amongin that that both HCC and CC are included under the Interna-
Chinese populations+30% in Singapore;-18% in Shanghai) as tional Classification of Diseases major code 155 in the 9th revi-
well as in India (-20%), Sweden {27%) and Zaragoza, Spainsion, it is possible that the changes in PLC rates reflect changes in
(—23%). The changes in female rates resemble the patterns seeféates of CC, rather than of HCC. Although this question can not
the male rates. Increases were _eV|dent in populations of Oceapa,examined using the data froBancer in Five Continentst is
Central Europe and North America whereas decreases were Wgﬁsible to examine the trends of HCC and cholangiocarcinoma
pronounced in Asia, particularly among Chinese populations. §&parately in the U.S. using data from the SEER program. As
contrast to the increasing rates seen in Central Europe, both mgd@wn in Figure 5, CC incidence rates in the U.S. have increased
and female rates in Scandinavian populations remained stablgmathe 15-year time interval for both males and females. Cholan-
low levels or decreased over time. Slmllarly, In contrast to Stab@ocarcinoma accounted for 5% of PLC among white males during
or decreasing rates in much of Asia, rates in Japan increasfd 1978—82 time interval but 13% by the 1988-92 interval.
ma_rkedly over t_he 15-year time |nterva_l. The trends in _sub-_SaharAmong white females, the percentage of PLC due to CC was 9%
African populations could not be examined, as no longitudinal dajg the earliest period and 24% by latest period. Among black
were available. males, the percentage of PLC due to CC grew from 4—6% and, in
In addition to examining age-adjusted rates, age-specific intlack females, from 3-11%. Although the increased rates of CC
dence rates were also calculated for the most recent time peraeé evident in both gender and ethnicity, all 4 groups also experi-
(data not shown). Among both males and females, the rates @mced increases in the incidence of HCC. The incidence rate of
creased with age except in the very oldest age groups. An excéf=C grew 25% in white males, 6.7% in white females, 40% in

Tianjin

Ficure 3— Primary liver cancer incidence among Chinese popul
tions 1988-92.
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Ficure 4 - (a) Age-adjusted primary liver cancer incidence trends 1978-82 to 1988-92: miglesgg-adjusted primary liver cancer
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black males and 13% in black females in the same interval. Given,q Males 10 Females
that the incidence rates of HCC are still 3—15 times greater than the ]
incidence rates of CC in these groups, the increases in HCC remain5 Total .
the largest contributor to the increases in PLC in the U.S. Whether / Hepatocellular
the increased rates of CC in the U.S. can be explained by betger; e

diagnosis using endoscopic retrograde cholangio-pancreatogia- L7

- Total

phyl7 better survival of sclerosing cholangitis enabling the devef -
opment of C@8increases in the prevalence of risk factors for CCg Hepatocellular

i o 14 1] .7
or other phenomena, is not yet clear. = ' otheranos .

f=}

Changes in the incidence and mortality rates from cirrhosis m&y weeoess" Cholangiocarcinoma L
have also affected the rates of PLC given that liver cancegs"* e 05 .. Other & NOS
generally arise in cirrhotic livers Although the evidence suggestsg Ve “eeeso777 . Cholangiocarcinoma
that cirrhosis mortality rates have declined in much of the devel™ ] -7 2 ‘
oped world® it is likely that the incidence has increased, thereby 7/
increasing the prevalence of cirrhosis. The mortality declines may
have resulted from declines in alcohol consumption and from theg s +——F— 04 +——
improved survival due to the better care of complications of the 1970 1980 1980 2000 1970 1980 1900 2000
disease® The improved survival of cirrhotic patients, however, Year of diagnosis Year of diagnosis
may have increased the opportunity for the development of HCC . . ) o )
in these patient3! Ficure 5— Age-adjusted primary liver cancer incidence trends in

The ch in PLC Iso be d h . e U.S. SEER population by histologic subtype, 1974-78 to 1994 —
e changes in PLC rates may also be due to changes in g€ || rates are age-adjusted to the world standard population and are
prevalence of the major risk factors for HCC. Declining rates ialculated per 100,000 person-years. Histology included as HCC,
high-risk areas suggest that changes in the major risk factorsgn70-71; cholangiocarcinoma, 8160—62; other and NOS, all other
those areas, chronic HBV infection and contamination of foodtodesss
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stuffs with aflatoxin B1 (AFB1) may be responsible. AlthoughFrance, the comparable figures are between 27-88%Reports
chronic infection with hepatitis B virus has been amply demorfrom Spain suggest that HCV is a factor in 60—75% of P{0@&47
strated to be associated with PE€infection has been preventablewhereas in Germany, HCV may be involved in 26-53% of
since the licensing of the hepatitis B vaccine in 1982. Studies haR&Cs?#448.49|n Sweden, a country with a low and stable rate of
demonstrated that the vaccine is 95% effective in preventiit}.C, the percentage of PLC associated with HCV has been re-
chronic HBV infection; however, the cost of the vaccine precludgzorted between 11-379%8-52In China, where the PLC rates are on
its availability in many high-risk countries. Whereas most courthe decline, the percentage of PLC associated with HCV is be-
tries of southeast Asia have implemented routine vaccination, mésten 0—38%63-561n Singapore the comparable figure is between
high-risk countries of sub-Saharan Africa have #fdEhe ability of 9-36%354and in Thailand approximately 1798In the U.S., the
the vaccine to prevent the development of liver cancer in childreate of HCV-related tumors is reported between 32—4098.:51
has now been clearly demonstrated in Taiwan, where a nationwitlee risk of developing PLC among HCV-infected individuals,
vaccination program was initiated in 1984In the first 10 years of however, is still uncertain as several recent studies have reported
the program, the HBsAg carrier rate in children was reduced frofew adverse outcomes among populations followed over long
10% to less than 19 and the rate of PLC was halvétiDespite periodsé?
such success, however, it is arguably too soon for the HBV vaccinealthough the association of HCV with PLC has been convinc-
to have affected PLC rates among adults. Most individuals iAgly demonstrated, there are likely to be co-factors that modify
high-risk countries become chronic HBV carriers as infants @he risk of HCV-related tumors. The WHO estimates of the anti-
young children, so that vaccinating all age groups in those popdEV seropositivity among various populations do not correlate
lations at the present time would have little effect on diminishingell with the mortality rates of PL@S. For example, although the
the HBV carrier rate among adults. All areas of the world at highale PLC mortality has increased in both France and Italy over
risk for PLC, with the exception of Japan, still have HBsAg carriefime, the 1988-92 rate is lower in France (10.1) than in ltaly
rates greater than or equal to 8%. (12.9), yet the HCV seroprevalence is estimated to be twice as high
Even though the prevalence of HBV chronic infection in mogn France (1.1%) as in Italy (0.5). Similarly, the PLC mortality rate
adult populations is unlikely to have undergone significant change,the 1988-92 period among the U.S. white male population (2.9)
it is possible that the rate of HBV infection in a country mays similar to the rate in the Canadian male population (3.2), yet the
change due to immigration from HBV endemic areas. For exarhtCV prevalence rate among the U.S. white population (1.5%) (63)
ple, during the latter half of the twentieth century, the U.S. expés 15 times higher than that of Canada (0.1%). Some of the
rienced an influx of immigrants from many southeast Asian cougliscrepancy may be due to small or unrepresentative samples used
tries. As shown in Table I, the liver cancer rates among individuaild estimating seroprevalence in the entire population. Comparisons
of southeast Asian descent have been higher than among otéhin a single country, however, indicate that the HCV-PLC
segments of the U.S. population. Whether immigration from HBYelationship may be influenced by other risk factors. A seropreva-
endemic areas contributes to the increases in liver cancer seefefice study conducted in 29 centers in Italy found that the rate of
the U.S. or in other developed countries, however, is unknowhiCV infection in the general population did not differ greatly
The increase in rates among both whites and blacks in the Ut®tween northern and southern Italy. The percentage of HEV(
argues that only part of the nationwide increase is related R.C cases was significantly greater in the south (73%), however,
immigration. than in the north (599

Consumption of foods contaminated with aflatoxin B1 has beenAmong the factors that may modify the risk of HCV-related
arisk factor second only to hepatitis B in high-risk regions. Studi¢d-C are gender, age at infection, concomitant HBV infection,
in China have demonstrated that HBV and AFB1 have a syndgilencomitant HIV infection, alcohol consumption and cigarette
gistic effect on PLC riskR7-2° Recent efforts in high-risk areas of smoking. A number of studies have reported that male gender,
China to combat aflatoxin contaminatf@rseem to have resulted HIV-positivity, HBsAg-positivity and consumption of alcohol in-
in the declines in PLC incidence. Other public health measuresdrease the risk of PLC among HCVJ individuals?5-65-68Heavy
high-risk areas, such as the removal of Cyanobacteria from wagégarette smoking has also been implicated as a co-factor in some,
sources-32 may have also contributed to the decreases in PLgit not all, studie$® The effect of age of infection on PLC risk
rates. Neither AFB1 eradication nor drinking water clean-up, howemains uncertain, with some studies indicating the risk to be
ever, would explain why male rates seem to be decreasing m@réater among persons under agésshd others reporting greater
than female rates. risk among persons of age 40 years or gre&ei: Among these

In low-rate areas of the world, hepatitis C virus (HCV) infectiorf0-factors, the 1 that may have the most significance at the pop-

and alcohol consumption are more likely to be associated witfiation level is alcohol consumption. Although males are more
PLC than are HBV infection and AFB1. Serologic evidence sud! ely to be infected with both HIV and HBV than are females, the

gests that widespread infection with hepatitis C virus did not occl@teS Of infection in the population are relatively low in compari-
on with the prevalence rates of alcohol consumption.

in most populations until after the Second World War. A notabl& - - ) e
exception may be Egypt where recent studies suggest that wideHepatitis G virus (GBV-C, HGV), identified in 1996and TT
spread HCV infection resulted from parenteral antischistosomérus (TTV), identified in 1997° have also been examined for a
therapy that was widely used between the 1920s and 1880gelationship with PLC. Although HGB was significantly associated
Intravenous drug abuse, blood transfusions and parenteral adniiith PLC in some studie;7* others have reported little if any
istration of medications may have facilitated the movement @ssociatiort?445575-76TTV has been examined in a number of
HCYV into the blood supply of developed countries such as Japaitidies, but no significant association with PLC has yet been
Italy, France and the U.S. Since 1991, however, the blood suppliéported’®-84

of most developed nations have been free of HCV and the inci-In summary, the incidence and mortality patterns of PLC in the
dence of post-transfusion hepatitis has dropped accordiiglye world are undergoing significant change, with rates increasing in
main route of transmission now in developed countries is injectiadhe developed world and decreasing in some areas of the devel-
drug use3® The WHO estimates that approximately 170 millioroping world. Although the PLC increases are a cause of concern,
persons are infected and that between 1 and 5% of infectdere are some reasons for optimism in the long term. The in-
individuals will develop PLCG® The reported attributable risk of creased rates in westernized countries are likely to be due to
HCV in PLC varies widely among countries and even amonigcreases in the prevalence of HCV. Although there is no vaccine
studies within a single country. In Japan, it has been estimated thathe present time, the population seroprevalence of HCV is likely
60—80% of PLC is related to HC¥-41In Italy, the prevalence of to decline over time. HCV is no longer in the blood supply in these
HCV-associated PLC is reported between 40-72%whereas in areas of the world and is not easily transmitted sexually or mater-
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nally. Given the increasingly limited number of transmission posccess to the HBV vaccine, a greatly reduced rate of PLC can be
sibilities, HCV infection may become confined to a small proporanticipated in the long term, whereas in the short term, elimination
tion of the population, particularly individuals who use injectiorof cofactors é.g, AFB1 contaminated foodstuffs) should lead to
drugs. Furthermore, in the developing world that has increasiogntinuing declines in incidence and mortality.
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